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A  STIJPY    OF   LAKTy>IIOKS  FSSERVATTQirs    OF   PII.F. 
XmoU,  UUETICQ  maVUlClAL  PARK  >  g^TARIQ 


I  -  IKTRO0UCTI 

Since  1927  the  Ontario  Goveriiiont  has  re- 
quired the  reservation  of  timber  along  lalceshores 
in  provincial  parks,  when  land  areas  in  the  parks 
are  being  harvested  of  a  timber  crop.  Thus  iii  19^3, 
when  white  ^nd  red  :>lne,  (Pinus  Strobus  L.,  and  P. 
resinosa  Ait.),  was  to  be  talcen  from  land  on  the 
north  side  of  iiesswood  Lake   and  vicinityi  ^^uetico 
Park,  (Figs.  1  and  2)  shoreline  reservations  were 
marked  out  and  left.  In  some  eases  these  extended 
far  enough  back  from  tlie  lake  to  hide  tlrie  bare 
slopes  of  the  cutoverj  in  other  cases  ti.e  timber 
reserved  along  the  sliore  V£S  only  a  i^ttow   strip 
about  100  ft.  vide. 

^a    ilore  recently  the  government  has  widened 
Ito  scope  of  its  regulations  regarding  tl^e  res- 
ervation of  timber.  A  policy  has  boon  instituted 
vhereby  reservations  must  bo  left  alone  all  navlgattle 
rivers  and  lakes  and  all  main  roads  on  public  land. 
Sven  at  the  time  when  sliore  reservations  were  re- 
quired only  ixi  jrovincial  parks ,  voods  workers  con- 
tended that  the  inevitable  blowdovn  in  the  reservation 


vas  a  serious  waste  of  timber.  Sine©  the  practice 
now  applies  to  logging  operations  on  all  public 
lands,  tiio  question  of  the  purpose  and  possible 
success  of  the  lakeshore  reservr.tions  has  become 
even  nore  important •  In  tlie  suLimer  of  1953>  the 
Bassvood  Lal^e  cut  vas  10  years  old.  The  time  vas 
ideal  for  investigation  of  the  developments  in  the 
pine  shore  reservations  tiiere. 

With  tiie  establislouent  of  tl^e  *^etico- 
Superior  Wilderness  Research  Centre  on  Bassvood 
La!:e  in  19^9 >  "Conducted  for  cooperative  research 
by  scientists  of  Canada  and  the  United  States  in 
■attters  relating  to  vildernoss  values",  facilities 
vere  provided  for  investigators  frou  tlie  University 
of  i'oronto  to  take  part  in  forest  researdi  in  the 
i^etico  area.  Accordingly,  this  thesis  is  the 
report  of  a  graduate  student  who,  in  19 5J  along 
vith  Geoffrey  Pierpoint,  a  student  i  or  ester,  vas 
•tot  to  the  \^SWRC  to  study  the  Lalieshoro  reservations 
of  pine.  Dean  J.W.3.  Sisan,  Professor  R.C,  Iiosie, 
and  Dr.  C,  E.  Atvood,  all  of  the  Urdversity  of  Toronto, 
collaborated  in  arranging  finances  and  in  tlie  initial 
direction  of  the  project  toward  tlie  study  of  shore 
reservations.  The  author  vishcs  to  express  to  then 
and  to  Clifford  E,  Aiagren  and  the  staff  of  the  v^SWIiC, 


^  3 

appreciation  for  their  co-o.- oration'^  assistance  In 
this  work« 

^^^^.   .  art^-      "^^  Problea 

The  forest  studied  In  the  Bassvbod'lalce  area 
is  composed  mainly  of  red  and  white  pine,  120  to  25C 
years  old  and  is  froquertly  marlied  by  fire  scars, 
especially  along  exposed  hilltops •     Kowcvor,  pine 
stands  do  not  fonu  a  continuous  cover- type,  Init  aro 
interspersed  with  low-lylnc  areas  of  spruce- fir  forest • 
Hence  the  pure  starxls  of  pine  cut  in  19*f3  were  usually 
on  well-drained,  laoderato  slopes,  particularly  those 
slopes  facing  toward  the  lalie.     Since  the  areas  along 
the  shore,  not  under  pine,  aro  usually  low-lying 
spruce-fir  sites  extending  back  from  the  lake  between 
moderate  slopes,   it  is  coomordy  found  tiiat  soiao  of  the 
logged  area  on  the  slopes  behind  the  spruce  and  fir  is 
quite  exposed  to  view  fron  the  lake.     Aerial  views 
show  the  shore  resei*vations  sinply  as  pstdies  or 
beads  of  pine,  located  wl  erever  well-drained  sites 
slope  dlroctly  to  the  lalceshore. 

The  area  of  nature  pine  cut  over  was  that  whlcli 
escaped  the  repeated  forest  fires  that  occurred  in  ti:e 
area  durixig  the  last  75  years,  Tiiese  fires  had  burned 
ftlT   around  the  pine  stru'ids  several  times*     The  natural 


fire  protection  of  the  area  is  the  lake  which  extends 
almost  all  around  it,  Fig.  2,     Tiiua  roost  q£  tiie  studj^ 
vas  restricted  to  a  long  point  of  laiid  one-half  nUe 
vide,  and  ext^^ndinc  a  fev;  miles  south  into  Bassvood 
Lake.    Winds  blow  over  this  area  froia  water  on  both 
sides  of  it  and  shoroline  sites  show  tlie  drying  effect 
of  this  exposure  to  wind. 

These  then  are  the  general  coMitions  in  which 
this  investigation  of  ten-year-old  siore  reservations 
was  made.     Descriptive  san^les  were  taken  to  answer 


such  questions  as,  whetiier  there  vas  significant 
growth  improvement  in  the  shore  reservation  resulting 
from  cutting,  and  to  what  extent  has  seed  from  the 
shore  reservation  figured  in  the  reproduction  of  the 
area  cut  over.     Data  vere  talcen  also  on  ground  cover 
invasion  of  the  shore  reservation.     The  most  difficult 
question,   that  of  tiie  extent  to  viiich  aostlietic  values 
vere  being  maintained  by  reserving  shoreline  stands, 
vas  studied  with  the  aid  of  pix>tographs. 

-r  in  tLim  max  ^'^'^ 


The  Region 

Basswood  Lake  is  located  in  the  heart  of  Uie 
(^etico-iiuperiop  coimtry,  (Fig,  i).  Tlie  lake  itself 
is  on  the  International  Boundary  at  tlie  soutlienaost 
tip  of  Quetico  Provincial  Park,  about  20  :nlles  north- 
east of  Ely,  Minnesota,  This  places  the  study  area 
at  about  91  degrees,  35  minutes  vest  longitude,  kt 
degrees,  3  minutes  north  latitude. 

The  topography  of  this  area  is  in  general 
the  steeply  rolling  terrain  typica3.  of  much  of  the 
Canadian  Shield.  Lakeshores  occasionally  slope  ^ 
gently  to  the  water,  but  are  usually  moderately 
steep,  although  the  higher  land  seldom  rises  more 
than  IOC  to  150  feet  above  the  level  of  tlie  lake* 

All  bedrock  materials  underlying  the  areas 
ezacained  are  granitic  schists,  granites,  and  grano^ 
diorltes,  (Dept.  hat.  Res.  -  Tech.  Surveys  Map)« 
Bedrocks  iinderlying  areas  ten  miles  east  of  the 
study  area  are  precambrian  sediments  of  the  Keevatin 
and  Coucliiching  series.  Boulders  from  tliese  bedrocks 
are  common  in  the  soils  on  tl  e  study  area,  and  have 
had  a  moderate  influence  on  the  till  development. 

The  most  recent  glacial  advance  on  the  area 
came  from  tlie  northeast.  It  brouglit  a  red  till, 
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rich  in  argillaceous  materials  from  the  northeastern 
precambrian  sediments  referred  to  above  •  These  mat- 
erials were  pushed  over  a  grey  limy  till  which  had 
been  brought  from  the  northwest  by  an  earlier  ice 
advance.  As  the  earlier  ice  had  been  retreating  to 
the  northwest,  glacial  pondin^f?  had  developed  between 
the  ice  front  and  the  height  of  land  southeast  of  the 
study  area.  As  a  result,  rich  deposits  of  slightly 
limy  clay  were  deposited  on  low-lying  sites  and 
lower  slopes  of  the  Basswood  Lake  area.  The  more 
recent  red  till  deposits  are  usually  a  foot  deep 
ove:  tlie  clay  deposits,  though  in  low-lying  aroas 
there  has  been  a  little  nixing  of  the  two.  In  a 
few  places  the  soil  mateiials  consist  of  recent 
alluvial  deposits  of  silt  and  sand  developed  in  a 
recent  lake  whose  level  must  have  been  about  kO 
feet  higher  than  the  level  of  the  present  lake. 
Hilltops  above  the  wash  of  this  flooJlevel  have  a 
moderately  deep  deposit  of  sandy  red  till  over  ^     ^^ 
bedrock.  Most  of  the  rock  outcrops  lower  tlxan  the 
level  of  the  old  lake  but  above  the  level  of  the 
present  one,  have  been  washed  cleai  of  soil  materials* 

The  soils  of  well-drali^ed  uplands  are  podsols, 
though  these  are  not  strongly  developed.  The  A2 
horizon  is  woal:  and  usually  less  than  2^   tliick. 


9 
The  32  is  also  rarely  strongly  developed  and  scjldon 
extends  moro  than  two  feet  bclov  the  soil  surface. 
On  the  other  hand,  nany  of  tlie  stands  arc  growing  on 
moss  lithosols  that  Lave  develo^^ed  on  the  washed 
rock  outcrops  mentioned  above.  ^ 

The  characteristic  climate  of  this  forest 
area  resetnbles  the  climates  of  both  the  grassland 
to  the  southwest,  and  the  boreal  forcSt  to  the  nortlx. 
Dry  westerly  winds  froci  the  Hocky  ilountains  meet  the 
southeasterly  flowing  cyclonic  disturbances  fron  nortli- 
west  Canada  in  this  region^     As  a  result,  precipitation 
is  greater  here,  throughout  the  year,  than  in  the 
prairie  200  miles  southwest  of  the  area.     This  fact 
is  borne  out  by  the  podsolic  profile  development  in 
the  soils  of  the  area.     On  the  other  hand,  late  sunner 
drouglit  is  co£imon|  arid  forest  vegetation  in  general 
seeLiS  to  reflect  this  iriflueace. 

From  time  to  time,   domination  of  the  Korth 
American  Grassland  Region  by  prolonged  summer  droughts 
has  been  a  serious  setback  to  prairie  border  vegetation. 
One  such  critical  drought  extended  into  the  v^uetico 


-^Borclort,  J.  The  limate  of  the  Central  Horth  American 
^rtlfig^f^fl^-  Annals  of  the  Ass'n.  of  Amcr.  Geograph- 
ers;    I  larch,  1950. 
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Park  Area  from  the  prairie  during  tlio  1930 *s,   and  nay 
have  somewhat  retarded  forest  growth.     Such  a  differ- 
ence in  climate  is  clearlv  seen  in  the  clinatograph 
for  Itasca  State  Park,     Fig.  3,     Mean  noi:t^J.y  temp- 
eratures are  plotted  over  /mean  nontlily  precipitation 
for  the  10-year  periods  before  and  after  the  19^3 
logging.     Rainfall  during  the  growing  season  has 
incroasod  most  durinc  the  last  decade.     Rainfall 
during  May  has  improved  by  0.6  inches;   during  June, 
by  0.25  inches;  during  Jiily,   by  1,65  inches;   and 
during  August,  by  O.30  inches. 


Figure  3 
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Cllmatocraphs  of  Itasca  State  Parlii  rdim. 
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University  of  Ilinncsota,  195^1  unpublished.) 


iZ 


12 

II  -  Umi^iTI  GATIOKS 

A  -  iJtarid  Development 

Investl-*atlve  I'ethod 

1^     Some  of  the  questions  raised  by  locgcrs  and 
conservationists  regardlnc  the  shore  reservations 
on  Bassvood  Lai  e  have  referred  to  tiiC  nutibor  of  treej 
blowinf  down  and;  the  nnmber  dylnc  as  a  resiat  of  » 
exposure  or  recovering  and  Increaslne:  growth  rate  as 
a  result  of  release.  Since  these  questions  could  ^ 
not  be  answered  adequately  by  casual  observation, 
a  type  of  cruise  was  carried  out  In  conjunction  -'itAOHi 
With  transects  of  mil-acre  guadrats,  to  sariple  the  '^ 
tree  stands,  tlie  vegetation,  and  the  tree  repro- 
duction. 

The  mil-acre  quadrats  were  talten  at  the  end  '** 
of  every  half  chain  of  strip  cruise.  3?hig  spacing 
was  used  In  order  to  obtain  data  on  the  transition 
in  vegetative  cover  and  troo  reproduction  along  tlie 
cros3-soctloi.  of  a  shore  reservation,  from  tlie  lake- 
shore  to  the.  interior  of  the  cutover.  The  tally  of 
the  trees  on  each  half  chain  section  of  strip,  one- 
tenth  chain  wide,  was  recorc'od  on  the  sane  plot  tally 
sheet  used  to  tally  the  nil-acre  quadrats.  Thus  eacii 
half  chain  fonns  a  tree  tally  plot  one-twohundredth 
acre  in  size. 
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These  plots  follo\/ed  consecutively ,  malzln^   a 
continuous  strip,  or  transect,  of  tree  tally  through 
the  shore  reservation  stands,  at  riglit  angles  to  the 
lakesLore,  ai^  extending  as  nuch  a^.  XO  chaiiiS  furtl^Qr 
Into  the  cutover,  depending  on  the  topography,  A 
tree  tally  including  cut  stumps  was  also  taken  in  the 
cutover,  (except  on  line  i»o.  1),  so  that  comparisons 
could  bo  Liade  between  the  stauUs  Cwit  10   years  ago, 
and  the  shore  reservation  staiiun. 

Plots  taken  in  the  cutover  were  divided  into 
two  classes:  cut  'A',  tie  two  to  five  chains  of  strip 
tallied  in  the  cutover.  closest  to  the  fi*ore  recurvation, 
and  cut  'D^,  the  remainder  of  the  strip  tallied  in  the 
interior  of  the  cutover •  This  division  was  luade  so 
that  reproduction  in  the  area  of  the  cutovei  bordering 
the  shore  xc^i;ryation.  could  be  compared  vith  reprp-  ^ 
duction  in  the  Interior  of  the  cutove^.  ^*ence  cut  'A' 
was  from  two  to  five  chains  vide,  depending  on  the 
topography.   Cut  •3»  is  tl  e  entire  interior  of  the 
cutover,  and  the  lengtl.  of  strip  talien  in  it  also 
depended  on  topography. 

Tree  tally  was  taken  of  all  steLS  by  species 
aiid  d.b.h,  classes  one  inch  and  up,  living,  dead,  and 
vindti.rovn  trees  being  recorded  separately.  Cut 
stunps  were  recorded  by  diameter  Inside  bark.  In  the 


Ik 

later  conpilatioiii  stump  neasupements  vero  converted 
to  Dbh-ob  measuremeiits  as  outlined  in  Appendix  I. 
Condition  of  the  dead  trees,  whether  windthrown,  or 
dead  standing,  or  trees  that  had  died  before  or  since 
loeging,  was  also  recorded. 

Thirty  transects  were  taken  through  tlie  shoro 
reservation  and  on  into  the  cutover.  In  addition,  13 
control  transects  wero  taken  on  sinilar  sites,  through 
similar  stands  wLere  no  cutting;  had  t alien  place,  i-'-e 
r     Fron  data  obtained  from  these  transects,  total 
basal  area  and  number  of  trees  per  acre  were  obtained 
for  each  plot.  Tlie  total  basal  area  of  each  t  lot  was 
broken  down  toi  baaal  area  per  acre  now  mercliantable,*'^ 
the  basal  area  of  ti.e  rouainlngtrees  living  but  un- 
merdiantable,  the  basal  area  of  the  trees  that  had 
died  in  the  last  IG  years,  and  the  basal  area  of  trees 
windtlirovn  in  tlie  last  10  years.  Then,  for  each  tran- 
sect, the  average  basal  areas  er  acre  were  obtained 
for  the  shore  reservation.  Cut  'A',  and  Cut  'B',  by 
averaging  togetliep  the  basal  areas  from  the  plots 
whicii  were  talren  in  each  of  these  three  divisions 
of  the  transect.  Finally,  the  shore  reservation 


^^e  ninimum  allowable  stump  diameters  in  force  at  the 
tine  of  locgiugf  12"  for  red  and  white  pine,  and  10"  for 
white  spruce  were  taken  as  the  staiidard  for  nerchantable 
timber. 
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averages  for  the  30  transect  saiaples  were  averaged 
together,   to  obtain  average  basal  area,    (along  the 
above  brealcdovn) ,  and  niunber  of  trees  per  acre  for 
all  shore  reservations  saripled.     The  sane  steps  vere 
tal:en  for  Cut   »A»  and  Cut   »3», 

Table  1,   page  16,  compares  tl.e  average  basal 
areas  per  acre.     Theoe  are  based  on  30  trai:sect 
samples  for  the   si  ore  reservations,  29  for  each  of 
cuts  'A»  aiid   'J',  13  for  the  shoreline  stands  of  the 
control  transects,  and  12  for  the  control  star^ds 
away  from  the  lake  shore.  * 

It  mry  be  observed  in  the  table  that  the  mer- 
chantable basal  area  in  the  shore  reservation  (120.9  mn 

» 

square  feet  per  acre)   is  more  than  in  either  of  the 
cut-over  ateas   (107»0  and  103.7).     A  siiailar  decrease 
In  basal  area  per  acre  fron  the  lakeshore  to  the 
Interior  of  the  stands  is  rjot  bori^e  out  in  the  control 
data.     However,   in  view  of  the  comparatively  snail 
variation  in  the  total  basal  areas  per  aero,   especially 
between  the  shore  reservation  stands  and  the  shoreline 
stands  in  the  control,  all  stands  sampled  are  considered 
sufficiently  similar  in  structui»e  for  tlie  comparisons    , 
that  are  to  be  made  in  this  study. 

> 

Basal  Area  of  Decimation 

Most  interesting  are  the  figures  for  decimation 
In  the    shore   resarvatlong    compared  with  decimation 
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88 

17.9 

94 

106.6 

77 

95,6 

861 

201.2 

938 

12 

1ilnd-daBage«  bloedowi 

Dead  -  other  oautet 
Total  lota 

Total  •  inoluding  deeiaation 
Mortality  before  10  yeart  ago 

Control  Stands  Away  fro»  Lakethore 

Tk-eet  aliTe  nov  112.7       68  68.5  569       181.2         632 

Mortality  in  latt  10  yrt. 

Iind-daBage«  blowdowi 

Dead  -  other  oauses 
Total  loss 

Total  -  inolu(^ing  deeination 
Mortality  before  10  years  age 

JC  -  Basal  area  per  aere  in  square  fast. 

IT  ^  Number  of  tresi  per. acre,  i  inch  and  u^.whlf.  ;  '.n«i 

Merchantablea  -   ipj"   d.^.h.   ann  up  foe   red   an''  white  pine; 

10"   for  white   spruce. 


1.8 

2 

7.7 

8 

9.5 

10 

11.9 

66 

21.4 

76 

122.2 

78 

79.4 

686 

202.6 

706 

6 
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In  shoreline  stands  of  tl^e  control.  One  would  expect 
that  any  real  difference  In  decimation  between  these 
two  areas  voiild  result  from  accelerated  nortallty  in 
the  shore  reservation  since  it  was  exposed  along  the 
side  adjoining  the  cutover. 

The  total  tree  mortality  during  the  last  10 
years  in  the  shore  reservations  was  31.5  square  feOt 
per  acre,  compared  to  17 .9  square  feet  in  the  control 
area.  Trees  dying  from  causeb  other  than  windtiirow 
nade  up  8,3  square  feet  of  this  mortality  in  the 
shore  reservations,  and  12,b  square  feet  in  tlie  control 
area,  tiince  mortality  from  causes  otlier  than  windti.row 
is  less  in  the  sliore  reservation  thai^  it  is  in  the 
control,  it  is  apparent  that  there  has  beer  no  increased 
tK)rtallty  of  trees  in  the  shore  reservations  due  to  the 
exposure  from  the  adjoining  cutover. 

Wind  damage  and  blovdovn  accoiuit  ior  txie  rest 
of  the  mortality— 23.2  square  feet  in  the  shore  reserv- 
ations compared  to  only  5.1  in  the  control  area.  These 
data  suggest  that  datiage  to  the  sijoro  reservation  from 
wind  is  about  four  tines  as  much  as  slxould  be  es^ected 
in  shoreline  stands. 

However,  23.2  square  feet  per  acre  was  the 
average  mortality  from  wind  on  the  30  shore  reservation 
samples,  Examination  of  the  figures  for  wind  damage  and 


le 

arid  blowdovn  on  each  traiisect  reveals  that  in  25  of 
the  30  shore  reservation  samples  mortality  from  vind 
vas  quite  comparable  to  mortality  from  vind  in  con- 
trol stands.   It  was  in  only  5  of  the  30  sar.irles 
that  blovdown  was  severe,  Seventy-six  per  cent  of 
the  total  basal  area  of  all  \.-inJ  damage  and  blowdovn 
encounterod  on  the  30  shore  reservation  samples  was 
recorded  on  these  five. 

It  would  seen  from  these  observations  th«t 
damage  from  wind  to  shore  reservations  is  rather 
hit  and  miss.  It  nay  be  either  very  heavy,  or,  no 
heavier  than  that  found  regularly  in  undisturbed 
stands.  Accordingly,  it  is  possible  thxat  if  the 
five  areas  where  blowdovn  has  occurred  had  been 
recognized  (by  site  characteristics  which  will  be 
discussed),  and  clear-cut  at  the  time  of  logging, 
serious  wastage  from  vind  danase  to  the  shore 
reservations  might  have  been  avoided. 

Mortality  occurring  in  the  stands  more  than 
10  years  ago,  before  tlie  tine  of  logging,  is  also 
indicated  in  the  table.  These  figuroc  are  compiled 
from  the  records  of  dead  trees  estimated  to  have  died 
before  any  logging  took  place  in  the  stand.  They  are 
a  rough  estimate  of  the  natural  decimation  in  these 
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stands  durine  the  decade  prior  to  log^ii^*  These 
data  bear  out  the  fact  that  nortallty  In  the  shore 
reservation  before  logging,  12.7  square  feet  per 
acre,  agrees  with  that  In  the  control,  11 .L  square 
feet. 

Rate  of  Growth  In  the  Shore  Reservations 

In  addition  to  the  30  shore  reservation  tran- 
sects, and  the  13  controls,  five  transects  were  run 
throuch  shore  reservations  to  obtain  Infomatlon  on 
the  grovtii  rate  of  the  trees  left.  Tliese  Hugs  were 
one-tenth  chain  wide,  and  tliree  to  five  chains  lon^, 
depending  on  the  width  of  the  shore  reservation. 
The  following  information  was  tal^en  on  all  living 
trees:  total  age  at  breast  helglit;  dlanetor  increment 
at  BH  In  tlie  last  10  years  and  in  the  IC  years  prior 
to  cutting;  and  the  d.b.h.  by  diaiaetor  tape  noasuro- 
nent.  Four  of  Uiese  transects  were  talcen  In  typical 
shore  reservations.  One  of  then  faced  r-orth,  one 
east,  one  south,  and  one  vest.  The  fiftli  was  a 
control  transect,  and  wa:-  established  on  a  sinilar 
site.  In  a  sioilar  stand,  but  extended  into  an  uiicut 
area.  The  gro%rth  measurement s  obtained  are  suranar- 
iaed  in  Appendix  II. 

Table  2,  page  20,  suianiarizes  the  growth  rate 


so 

fabl«  Z 
SUmURY  OF  OROWTH  RAIB  DAt4 


(1)                      i                it)  •  (8) 

lit»  eh,  from  ■hor»     t8rd  oh»  ffoa  fhort  tLait  oh,  fro«  ahprt 

"TrgI       Growth  atlH.  i  ATg.     Growth  at  BH,  i  ATg.  Growth  at  BE* 

as»         Last     Prow,     i  ago       Last     Prsr.  t  a|s  Last     Ptot. 

^^   O^  •       at  it.   10  yr,    10  yr,   tat  BHao  yr,    10  yr,  «at  BH,  10  yr«    10  yr, 

Transsots  Through  Shors  Basorratiatts 

Had  plMs             18T       0.26"     0.83"      t  XTO       0.81"     0.21"  i     154  O.SO"      0.21" 

luiabar  of            14        14          14         i     IS         18           16  t       16  17           17 


lasuramonts 


Msaa  for  last  10  yrs  •  0.80^  d.b.h.  Ineraasnt 


■hif  plna         142       0.92"     0.96"      i  119       0.20"     0.18"    t     119       0.10^      0.18* 
Bvnbor  of  46  8i88  3t22  2 
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Msan  for  last  10  yrs  -  0.64"  d.b.h.  inorament 

Ihita  oadar  160-     0.84*     0.5«"      i     T6-     0.60"     0.66"    t         -           - 

Viaibar  of  16            6t24            4i-- 
■aasuroBMiits 

Balsas  fir  Ji  64       0.84"     0.86"      i     78       0.62"     0.82"    t      49        1.98**      0.99" 
Whita 
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■aasuraaoats 

Control  Transept  fro»  Shore  lina  into  Chout  Area 

Bad  piaa             180       I.IOT     0.90"      «  188       0.60"     0.46"    t     182       0.40^      0.27" 

Buaber  of              11             1         t  2           2            2        i        9         18           18 
■aasureaents 

Mean  for  last  10  yrs  -  oontrol^   0.46*  d,b.h. 
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Maaa  for  last  10  yrs«,  all  tally,  la  0.86"  d.b.n.  Inoreasat, 
based  om   72  traas* 


m. 


so 
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(1)  •  it)  •  (») 

lit*  gh*  from  »horm     igrd  eh»  tram  mhor*     iLaat  clu   frow  ahof 
ierg.        Orovth  atTS.  i  Arg.      Growth  at  l^H.  g  Airg.     Growth  at  BH* 
afit         Last     Pr«T*      i  aga       Last     Prar.      i  a^a         Laat     Rrar. 
at  BH^   10  yr,    10  yr>   tat  BH^IO  yr»    10  yr*    tat  BH>  10  yr>    10  yr» 


Tranaacta  Through  8hor«  Bata rvatlcna 

H*d  piaa  IBT       0.26*     0.55"      i  170       0.51*     0.21"    i     154       0.50"     0.21" 

of  14         14  14  t     IS         15  16        t       16         17  17 

Maaa  for  laat  10  yra  -  O.SO"  d.b.h*  Inoraaant 


laauraiMBta 


■hita  pina         142       0.92"     0.96"      s  119       0.20*     O.IS"    t     119       O.lO"     0.15* 
■\nber  of  46  StS5  Si2S  2 


■aaaureaanta 


Mian  for  laat  10  yra  •  0.64*  d.b.h.  IneratMnt 


Ihita  oadar       150-     0.54"     0.5«"      i     76-     0.50"     0.65"    t         -  - 

KSaTor"  16  6t24  4.-- 

■aaauTMiMita 

Balaaa  fir  k      54       0.54"     0.56"      i     78       0.62"     0.52"    t       49       1.95"     0.99" 

Whita  apnioa 

Muia>ar  of  SS  St8  5  8t6  6S 

■aaauraaoata 

Ckmtrol  Tranaaot  froa  Shorallna  into  Cheut  Araa 

Bad  piaa  180       I.IOP     0.90"     t  188       0.60"     0.46"    •     162       0.40"     0.2T" 

Buabar  of  11  I  t       S  2  2        t         9         15  15 

■aaaureaenta 

Maan  for   laat  10  yrt  -  ocntrol^   0.46"  d.b.h. 


0^ 


■*■■*■ 


Maaa  for  laat  10  yra.,  all  tally,  la  0.56"  d.b.n.  inoraaaat*  I 

baaad  m  72  traaa.  ^ 
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data  presented  in  A^^pendix  II  for  the  shore  reserv- 
ations and  the  control.  The  data  vere  jprouped  Into 
three  classes  of  raatorlal:  one  for  the  first  Chain' 
lencth  fron  the  lake,  another  for  the  third  chain 
len?^th  from  the  lake,  and  a  third  clans  fron  the 
©nd  of  the  third  chain  to  the  edce  of  the  cutovor.  " 
Data  for  the  second  chain  length,  being  intern odi ate 
between  the  lakeshore  and  the  cutover,  were  ondttod. 
First,  third,  aiid  'last  chain*  data  were  used  in 
order  to  shov  any  diffe  ence  in  decree  of  release^' 
across  the  width  of  thie  shore  rcseivation,    -r 

3inc^  there  was  no  apparci.t  correlation  be- 
tween d.b.h,  class  and  present  gro\/th  rate,  or  age 
class  arid  present  grov/th  rate,  all  ages  ?jid  dianeter 
classes  were  averaged  together  in  this  comparison. 
It  may  be  readily  noted  in  the  tabic  that  tiie  star^ds 
are  very  slow  growing.  Comparing  the  control  data 
with  the  shore  reservation  data  for  red  T^nOy   it  nay 
be  noted  that  during  the  lest  ten  years  the  control'" 
stands  have  beei-  growing  faster  than  the  shore  re- 
servations. However,  it  may  be  noted  too  that  the 
control  stand  was  growing  jjist  as  nuch  faster  than 
the  sliore  reservation  during  the  decade  prior  to  logging. 
This  relationsliip  holds  for  tlie  data  closest  to  the 
lal:e,  for  the  data  between  tie   lal  e  and  the  cutover. 
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and  for  data  closest  to  the  cutover,  presented  in  col- 
iirnns  (1),  (2),  and  (3)«  Uence,  the  present  number  of 
measurements  are  not  eiiougli  to  show  any  increased  or 
decreased  rate  of  (growth  for  red  pine  in  shore  reser- 
vations. Accordingly,  it  appears  that  growth  rate  of 
pine  in  tha  shore  reservation  has  not  been  influenced 
approciaoly  by  the  romoval  of  competition  through 
logging •    Tew  young  stems  of  balsa-  fir  and  white 
spruce  near  the  edge  of  tiie  cutover  are  the  only  ex- 
ceptioiiS,  and  there,  as  one  would  exoect,  have  about 
doubled  their  growth  rate. 

It  Liay  be  noted  also  that  red  ^-ine  in  both  the 
sliore  reservations  and  the  control  shows  an  increased 
rate  of  growth  during  the  last  decade  coriipared  to  the 
previous  one.  Part  of  the  reason  for  this  unusual 
growth  in  the  control  area  may  be  accounted  foi^  by 
tiie  increased  sirmner  precipitation  during  the  10-year 
period  since  the  time  of  logging,  as  indicated  in  the 
climatograph  for  Itasca  Park,  Minn,,  Fig,  3.  Compar- 
ison with  other  typical  climates  of  iiorth  Anerica^ 
shows  that  the  Itasca  climate  for  the  1933-^2  period 
is  nost  similar  to  that  usual  in  a  short  grass  prairie 


^Costing,  h,  J.  Pl^.t  Coi^iunities,  W.  H.  Freeman  and 
Co,,  San  Francisco,  1953« 
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such  fts  southwestern  Saskatchewan.     A  noderate  all- 

eTiation  of  this  ti^pe  of  cliuate,   especially  during 

(     V  i       oil  .{ 

the  growing  secson,  coiild  have  a  very  beneficial  ef- 

j 

feet  on  tree  growth.  »  •  «  i  i  t  i 

Control  Area  Stand  Table  .,:  .  f^-,, 

I  * 

le  retain  a  better  understai'^ding  of  the  structure 
of  the  shore  reservation  stands,  aid  to  compare  then  <©| 

I      with  the  stands  cut,   a  stand  table  was  cocriled  from 
tlxe  control  data. 

I  Table  3  presents  steLi  frcqucincles^  per  acre 

for  red  pinu,  whiite  pine,   balsan  fir,  white  spruce 
and  blacl:  spruce,     Tlrio  frequency  in  each  dianeter 
class  is  listed  under  the  coluim  headed   *n'.     Also, 
incli  diameter  classes  have  been  -grouped  by  three's,  i  •  •  •   t 
and  average  frequencies  have  been  obtained  for  the 
3-inch  diameter  class  groups,  and  are  presented  under 

..  1     i_         tart  •    V  ^    v    *    *     •    «■  «  *    *    I    I     i 

the  colulan  'n*. 

Of  the  13  cruise  strips  frou  which  control  ' 

data  wore  obtained,  12  extended  more  than  five  chains 
from  the  laheshore.  Only  the  data  from  the  first  five 
chains,  (10  plots),  have  been  considered  to  be  a  shore 


frequency  is  used  here  in  tiie  mensurational  sense  of 
number  of  trees  per  acre •  q. 
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reservation  control,  since,  on  the  average,  shore  re- 
servations were  four  to  five  chains  vide.  Data  taken 
along  the  strip  aore  than  five  chains  fron  the  lake- 
shore  are  considered  to  be  a  control  for  the  stands 
cut  10  years  ago.  Accordingly,  Table  3  presents  one 
stand  table  for  the  shoreline  stands,  and  one  for 
stands  over  five  chains  from  the  lakeshore. 

TI*e  r.ve raged  frequencies  are  presented  in  graphic 
form  in  Figure  h.     Frequency  over  d.b.h.  class  has 
been  plotted  for  both  the  shoreline  stands,  and  the 
interior  stands  over  five  chains  from  tl^e  lalcoshore. 
It  nay  bo  noted  that  both  controls  are  generally 
similar  in  stand  structure  if  one  considers  only  those 
trees  IL  inches  or  more  in  dianeter.  Considering 
trees  6  to  l£.  inches  d.b.h.,  there  are  fewer  trees 
per  acre  in  the  intorior  stands,  (blue  curve),  than 
in  the  shoreline  stands,  (red  curve).  Or.  the  other 
hand,  in  the  smallest  diarieter  classes,  red  pines  become 
increasingly  abundant  in  the  shoreline  stands,  while 
ia  the  interior  stands  they  becoine  less  nunerous.  Hio 
white  pine  curves  indicate  that  snail  sterns  of  white 
pine  are  nimerous  in  the  interior  stands,  but  they  are 
even  more  numerous  in  the  shoreline  stands. 

It  may  also  be  noted  that  the  curves  for  both 
rod  and  white  pine  appear  to  be  bi-modal.  The  two 


Figure  k 
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modes  reflGctod  In  these  curves  result  fron  grouping 

together  stan?s  of  two  different  age  classes,  oome 
shore  reservations  were  about  I30  years  old,  and  some 
were  about  50  years  older.  These  ages  are  suggested 
by  the  data  in  Appendix  II,  particularly  transects  U 
mod  E.  These  sane  age  classes  were  represented  in 
the  control  stands  for  vhich  these  stand  frequency 
curves  have  been  drawn. 

In  the  case  of  the  curves  for  balsan  fir,  the 
higher  frequencies  are  in  the  stands  which  are  over 
five  chains  from  the  lake.  Although  the  curves  are  ^ 
close  together,  tl*e  absolute  differences  in  frequency 
for  each  diaraeter  class  are  vortical  and  are  quite 
distinct. 

One  other  feature  of  the  control  stands  that 
■ty  be  obtained  fron  the  data  presented  in  Table  3 
is  the  proportion  that  white  pine  forms  of  tl^e  coia- 
bined  red  and  white  pine  frequencies.  Table  h   pre- 
sents these  proportions  for  tliree  dianeter  class 
groupings:  under  9  inches,  10  to  16  inches,  and 
over  16  inclies.  It  may  be  noted  that  in  diameter 
clar,ses  9  inches  and  under,  white  pine  stens  irialco  up 
about  30  per  cent  of  the  combined  red  and  white  pine, 
in  both  the  shoreline  stands  and  tlie  interior.  In 
dianeter  classes  from  10  to  I8  inches  it  forms  25  per 
cent  of  the  stems  in  the  shore  reservation,  and  20 
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per  cer.t  In  tli©  interior.     Ilovcver,  for  diancter  classes 
abovo  Ih  inches  it  nakec  up  oixLy  11  per  cei.L  of  the  3te:  s 
in  ti.o  siiore  reservations,   aiid  55  per  cent  in  tl*e  in- 
terior stands. 

Table  h 

PROPorTior:  of  wi.ite  pile  i:.  caiBiiiED  red  jl.d  WhITe  pike 

D.b.h,  Shoreline  Interior 

^P  to  9"  29/-     --"   the  gfovth  ■-^'30>i 

10"  -  It"       ,_  iitAbl©  ai»25>     r.'iajjaws  (12  incurs  ZO^ 
IL"  and  up  11%  553* 

UO  rod 


Net  Increnoiit  ii-  Last  10  Years 


"^  v» 


clajiS"  '^^  ong  rutiicr  ai*alysis  oX  Uie  siiorc  resorva- 
tioixS,   the  basal  area  ii.crament  of  the  tree  stai.ds  ■ 
during  the  last  10  years  was  obtained,     Tliis  compil- 
ation is  LresQiitcd  in  Appendix  III,  and  si^  ■  .arizod  in 

Table  5»  .7  4^   s-*:V 

The  total  uerci.antable  basal  area  of  red  and 
white  pine  alive  now  was  conputed  frou  stai.d  froque-.cies 
per  aero,  (Table  3),  for  d.b.L*  classes  12  inciios  ai^ 
over,  xi-o  basal  area  figure  of  95*^   s^^uare  feet  p^.^ 
acre  obtained  lii  this  manner  cix^pares  favourably  with 
tlie  flDire  97  .i  square  feet  given  in  Table  1,  when  a 
few  white  spruce  wlich  were  included  in  tlie  latter  are 
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talion  into  consideration. 

Tlie  Dereh>ntable  basal  area  10  years  ago  of 

trees  left  alive  nov  was  cocrutod  "by  tald.i-e  the  present 

dianetcrs  of  the  trees  mid  reducing  them  by  tlieir  dian- 

eter  ^rovth  during  tie  last  li   years.      Xliis  has  been 

re^^.  ft-  •  ft 

done  in  Appendix  III  usii:;;  the  sane  stand  frequencies 

as  t'-ore  used  above  ii.  computing  merchantable  basal 
area  alive  nov/.     The  average  red  and  white  pine  d.b.l.. 
increnient  during  the  10- year    oriod  vas  0.^5  inches. 
This  figure  is  an  average  from  all  the  growth  data 
taken  in  rerchantable  diameter  classes    (12  inches  and 
up),  along  the  growth  study  transects  r-rosented  in 
Appendix  II.      It  is  based  on  neasurei:ients  of  kO  red 
moA  vhlte  '^ino  troe.^,   in  all  iierchantable  dianeter 
elapses.     xLe  sa:o  diaiietcr  incperaent  was  used  to       •i^.j 
obtain  the  merchantable  basal  area  10  years  ago  in 
both  the  shore  reservations  and  the  sl^oreline  stands 
of  the  control  area.     Gross  merchantable  increment   ^ 
durinj  the  last  10  years  in  both  the  shore  reserv- 
ations and  the  control  is  now  obtaii^d  by  subtracting 
■•rchai^table  basal  area  IC  years  ajo  of  trees  left 
alive  now  fron  present  merchant  able  basal  area. 

Tlio  total  mordiantable  basal  area  10  :,'ears  ago 
nay  be  obtai:^eU  by  adding  nercLantaalo  cortality 
during  the  last  10  years,    (frou  Table  1),  to  the 


T^bl«  5 
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JL. 


Control 
Shoreline  Snore 

Stand  Ketervbtioni 

(Sq»    ft»  per  >ore)    (Sq«    ft»  per  >cro) 


Total  nerchan table  3 A  allTo  nowi 
w  (Appendix  III) 

QrosB  Berchantable  inor«utent: 
(Laat  10  yeara) 

Mere  ban  table   13A  10  yeara  ago, 
of  treea  left  aliTe  nowt 
(Appendix  III) 

Merohantable  aortality,   last 
10  years  I 
(Ttibie  1) 

Total  aerohan table  bA  10  years  agot 


96.8 


5.0 


90.8 


8.3 


96.8 


5.2 


91.6 


20.5 


9b,l 


112.1 


Net  inorenent 


-3.3 


-15.3 


nerdiantable  basal  aror^  10  years  ago  of  trees  left 
alive  iiou^  TliQ   iiOt  incrcueiit  is  ti.en  the  differ  once 
botireoi.  total  nercl-ar.table  basal  area  alive  now  and 
total  LiGrchaiitable  basal  area  alive  IC  years  a^o. 

It  nay  be  obsoived  now  that  even  the  control 
stands  have  suffered  a  ..et  loss  in  basal  area  of  3.3 
square  feet  per  acre  in  the  IC-yoar  period.  Th# 
shore  reservations  liovover,  have  suffered  an  even 
nore  severe  net  loss  of  15«3  square  feet  per  aero. 
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This  again  is  a  good  indication  of  tl  o  increased  rate 
of  deterioration  in  shore  resorvations  after  locci^^S 
takes  place,  ^ov  rtlcless,  the  statenents  made  ear- 
lier regarding  the  patchy  characteristic  of  vind 
danaje  apply  equally  to  the  not  increment  flares 
since  deterioration  In  the  shore  reservation  during 
the  lost  IC  years  vas  largely  wind  danage. 


I«  det4nrsla«  the  «haflfc«w  tft>'«  -  ..-.^^^    . 

.      Vll»  B^d«  ed"   the    ._^ ..^  #13 

:.-;.i-fiCi'c.  .  lit 

staadtt^     Vh^i^  tnu^oct«  txtivwdef?  '*  -  «^     ' 


l^D^^dd  «0  Gut  *    '       1^  i>  '^4     *«^  usee' 


n  ^   1  o  H/  > 


i    ^jm.^    #■  / 


3  -  Cliaiiges  in  Vegotatlon 

Investigative  iiothod 

9     In  addition  to  tlie  changes  talcing  place  in 
the  tree  starxd  discussed  in  the  j^receding  section, 
the  reeoval  of  ti.e  tiec  covor  by  log4;ii-g  has  pro-   .9 
duced  a  new   pattern  in  t-.e  vegetative  grouiiu  cover  * 
in  both  tLe  si:ore  reservation  ai.d  the  cutover  near 
the  shore  re serve cion» 

-r   ...  2o   determine  the  changes  talcing  place,  a    ,.>• 
record  was  ncde  or  ti.e  vegetation  occurriiig  ou 
nil-acre  quadrats  taken  at  half-chain  intervals   s 
along  the  liie  traiisects  used  to  sawple  the  tree 
stands.  These  transects  extoiided  as  already  lii-  i^he 
dicatjd,  first  t..rou^i  the  shore  reservation,  tiiei*.  . 
into  the  area  of  the  cutover  designated  as  Cut  'A«, 
and  terminated  in  ti^e  interior  of  tie  cutover,  dec-  ;^t 
igriatou  as  Cut  '-'.  Ti.e  tiiirty  trciisects  provided  *: 
a  total  of  75c  quadrats,  ^iost  of  tiicse  quadrats 
were  on  productive  pine  sites,  but  as  a  few  occurred 
in  blaci:  ash  or  black  spruce  t^Tpes,  v^.ich  were  later 
isolated  and  discai-dedj^^imber  used  totals  712»     __ 

ihe  sr^ie  record  of^l;!  e  vegetation  was  taken 
alo-tj  the  13  trai^socta  aado  in  the  control  area, 
providii.g  ai-  additional  25C  quadrats.  These  iiU&drats 
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provide  a  record  cf  the  tiQplcal  vecctatlve  cover  previous 
to  logglr:^. 

In  tallying,   the  vegetation  for  eaci:  quadrat  vr.s 
arbitrarily  divided  into  tiiree  strata,   or  lasers:     U) 
Groiind  layer-^from  G  to  6  Ixiciies  above  tl^  e  cround 
BiirracGj      (2)     Lover  plaint  layer — from  6  to  3C  inches 
above  tlie'  ^jroiind  surface;     arod  (3)     **igh  bush  layer— 
froL.  jC  iixhes  above  tlie  ^Touiid  surface  to  about„l^ 
feet*     Tree  cover  above  15  feet  was  usually  close  to 
90  per  cent  of  full  crown  closure  In  the  shore  reser- 
vatioiis,    and.aliiiost  neisllglble  In  the  cutover. 

Complete  ve::etative  cover  for  eadi  layer  was 

talren  as  IcO  por  cent.     Thus  each  species  occurring 

In  a  i;iven  layer  was  recorded  as  a  percentage  of  the 

total  vegetative  area  of  tlie  ^iuadrat.     Tlie  cover  per- 

centacos  vcre  obtained  ^i^  liispection.     Tx-uS|  if 

Marl  anthor.m:  canadense  was  scattered  on  the  ground,   but 

completely  covered  by  aster  loaves  loss  than  6  indies 

high,  the  raalaJitherjijn  was  rocoi'ded  as  a   •  trace '•         ,^ 

• 

Changes  In  Degree  of  Cover  i?^v» 

The  nost  obvious  change  in  the  vegetative  ^jround 
cover  In  the  cutover  aiid  in  tlic  shore  reservation  near 
tlio  cutover  is  the  increase  in  ti:e  decree  of  cover.     The 
percentages  of  quadrat  cover  nade  up  by  each  ground 


A  '.' 


taWen  at 


t 
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cover  8oeci:J8,  (woody  or  herbaceous),  were  added  to- 
gether within  each  of  the  three  layers  of  ground 
cover.  In  thTa  way  a  total  Tegotatlve  cover  In  per 
cent  wa3  obtained  for  every  quadrat  at  each  layer. 
data   Prom  field  observations  It  was  cl-^ar  that 
total  VQR^tatlve  cover  under  shore  reservations  was 
least  along  the  lakeshore.   It  waa  sorr^ewhat  heavier 
under  the  oart  of  the  shore  resorvatlon  nearest  the    ' 
cutover.  Accordingly,  average  degrees  of  ground 
cover  were  obtained  for  nine  points  alonr-  the  shore 
reservation  transects  In  order  t1iat  a  curve  showing 
the  gradual  Increasn  In  ground  cover  from  the  lake- 
shore  to  the  cutover  could  be  drawn.  Theso  oolnts 
were:  the  second  quadrat  froim  tha  lakeshore;  the  '***• 
third  quadrat  from  the  lakosbore;  the  second  last 
quadrat  In  the  shore  reservation;  the  last  quadrat 
In  the  shore  reservation;  the  first  quadrat  in  the 
cutover;  the  second  quadrat  In  the  cutover;  the  second 
last  quadrat  In  Cut  'A»  ;  the  first  quadrat  In  Cut  »B« ; 
and  third  quadrat  In  Gut  *B»  .   The  last  two  points 
were  randorily  selected  as  representative  of  the  in- 
terior of  the  cutover. 

Thus  the  Dlots  froir  which  the  ground  cover 
averages  were  obtained  were  taken  at  tho  same  relative 
position  on  each  transect.   Hence  each  average  Is  ba8:)d 
on  "^0  quadrat  samples,  each  sample  being  taken  at  the 
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same  relative  position  along  eadi  of  the  30  shore  re- 
servation transects.  These  averages  for  the  throe 
layers  of  ground  cover  are  :^reser-ted  in  Table  6. 

Similar  steps  vere  ta'':en  witli  the  ground  cover 
data  recorded  on  nil-acre  quadrats  talcen  along  the  13 
transects  In  control  areas.  Agsdn  there  were  nine 
points  selected  along  the  transect,  chosen  sucix  th^at 
a  curve  could  be  drawn  through  tlieia  to  shoi;  an  increase 
or  decrease  in  total  grouiid  cover  alon^  the  transect. 
These  points  vcrc:  the  second  and  third  quadrats  from 
the  lakeshore;  the  fifth  and  sixth  quadrats  frou  the 
lal:eshore;Cin  approximately  the  satie  relative  position 
as  the  last  tvo  quadrats  in  the  shore  reservation) ;  the  * 
seventh  and  eighth  quadrats  from  the  lal^eshore,  (corr- 
espon^ng  to  tie  first  two  quadrats  In  Cut  'A*);  the 
tenth  and  eleventh  quadrats  from  tlie  lakeshore,  (corr- 
esponding to  the  last  tvo  quadrats  in  Cut  'A');  and 
the  fifteenth  and  sirtoentl:.  quadrats  from  tlie  lakeshoro 
as  random  saaqples  in  the  interior  of  the  control  arer.. 
Again  it  may  be  noted  that  tl^e  points  for  which  average 
ground  cover  h^s  been  computed  are  at  tiie  same  relative 
position  along  each  control  trai*sect.  In  addition, 
these  points  have  approximately  the  sa:  e  relative  pos- 
itions as  the  pointvs  talcon  along  tlie  shore  reservation 
transects.  Tiioso  averages  else  are  presented  in  Table  6. 

The  data  in  Table  6  are  shown  {jraphically  in  - 
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Fi^re  5 


AVERAGE  PER  CEI.T  GROUl.D  COVER  over 

RELATIVE  DISTA.iCE  FRCM  LAKBSKORE 


qL  30 


IV   16   16 


got  ^u^.bor  fron  t:.o  L^  oshoro 
^Tvo  plots  per  chain) 


Figure  5  where  avcras©  decree  of  cover  In  jor  cent  is 
plottovl  over  diotai-ce  fron  the  lalroshorc.  oince  all 
Hvcracos  obtr^lned  wore  relative  to  the  distance  from 
the  lal'.e,  or  the  odn©  of  the  shore  reservation,  these 
two  rtolnts  -  the  lakeshore,   and  tlie  cutovor  boundary 
-  provide  the  scale,   and  all  averages  are  plotted  in 
relation  to  then. 

ox  The  aver  a. ^e  nround  cover  curves  In  the  control 

area  show  that  Ground  cover  is  least  near  tie  lake . 
This  may  be  due  to  sone  penetrations  by  the  winds  off 
the  lalie  and  s eve le crying  of  the  ground  surface,     i-'he 
ground  layer  vc'jetatior,    (green  curve),  reaches  its 
fullest  development  at  tbout  3  chains,    (6  plots),  from 
the  laloshoro.     The  lover  plwit  layer,    (brovn  curve), 
is  even  furti  er  froM  the  lakeshore  before  it  reaches 
its  best  development,  but  at  5\.    chains  froa  the  lalce 
it  becomes  a  larger  percentage  of  quadrat  cover  tiian  • 
tiio  ground  layer.     It  may  alao  be  ijoted  that  afte:^   the 
ground  layer  reaches  its  peah.,  an  increase  in  ti.e  de- 
gree of  cover  of  the  lover  plant  layer  ceenn  to  effect 
a  deer  ase  in  the  degree  of  cover  of  the  .'iround  layer. 
i»uch  a  relatio;^ip  sugi;ests  ti.at  ti.orc  ir  a  iiiaxl rni;  i 
groui;d  cover  that  may  be  :  reduced  by  the  cocbined  lay- 
ers of  vegetation,   and  ti^at  increased  cover  by  the  taller 
lai^ers  effects  decreased  cover  by  the  shorter  layers. 
V«T>*  little  variation  nay  be  obse:vod  in  the  high  biui;^. 
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layer. 

In  contrast,  tixO  curves  for  vegetative  cover 
In  the  shore  reservation  show  narked  correlations  vit:i 
the  edf:c  of  the  cutover.  It  may  bo  noted  that  there 
Is  a  very  rradual  Increase  in  the  degree  of  cover  by 
the  high  bush  layer.  It  is  lowest  in  tl  e  shore  res- 
ervation near  tl.e  lake,  and  is  hi^^hest  in  the  iiitcrior 
of  the  cutover.  There  Is  no  marVed  differentiation  of 
this  layer  at  t^e  edj^e  of  the  cutover.  The  ground  '  . 
layer,  on  the  other  hand,  rises  from  a  moderately  low 
average  cover  just  inside  the  shore  reservation  ad- 
jacent to  the  cutover,  to  a  very  hi<^h  average  cover 
a  short  distance  inside  the  cutover.  From  this  high, 
the  per  ceiit  cover  that  it  forms  gradually  decreases 
toward  the  interior  of  the  cutover,  as  domliiance  J^y 
the  hi^h  bush  layer  increases.  This  relationship   / 
again  suggests  that  there  is  a  maximum  cover  that  may 
be  produced  by  t-.e  conbiiiod  layers  of  vegetation,  and 
tiiat  at  the  very  edge  of  the  cutover  there  is  a  sharp 
increase  in  the  maxlriun  degree  of  cover  obtainable. 

To  adsoss  such  a  relationsMp,  values  of  the 
average  decree  of  cover  on  each  niot  wore  read  from 
each  of  the  tl^roe  curves.  Tho  values  frois  ti^e  tiiroe 
curves  were  then  added  together  and  averaged  for  eacli 
plot  alonj  ti.e  trai:sect,  to  obtain  the  mean  cover  per 
cent  offoctod  by  tl.e  three  layers.  Tiieso  values  are 
also  plotted,  (in  pencil),  in  Figure  5.  It  L.ay  be 


observod  that  the  mean  cover  tlirough  the  cutover  shows 
aliijst  no  tGiideiiCy  to  Increase  or  decrease.     Approach- 
ing the  shore  reservation  fpcm  the  cutover,  only  the 
quadrat  closest  to  tlie  shore  reservation  indicates 
the  docroaso  in  ciean  cover  per  cent  which  is  char- 
acteristic of  the  interior  of  ti^e  shore  reservation* 

Tlie  above  observations  sliou  that  there  is  a 
strip  of  cutover  adjacent  to  the  shore  reservation, 
and  extending  parallel  to  it  tvo  to  three  chains  vide, 
in  which  development  of  the  lil^i  bush  layer  appears 
to  be  restricted  by  the  proxinity  of  the  tree  stands, 


ai-d  ground  layer  vegetation  is  hence  eiicoura^ed. 
Sinco  a  heavy  cover  of  ground  layer  vegetation  usually 
does  not  appear  to  restrict  the  development  of  repro- 
duction to  the  extent  that  a  heavy  cover  of  brush  docs, 
it  is  possible  that  regoiioration  of  tree  species  nay 
be  given  some  advantage  along  tiiis   strip. 


»fl 

C  -  Heteneratlon  Pattern 
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f,  2n  conjunction  with  the  examlriatlon  of  changes 

In  the  staiids  of  the  shore  reservation,   a  study  of    -^ 
tlie  pattern  of  reproduction  around  the  edgo  of  the 
cut  over  was  also  undertaken. 

By  tlie  very  nature  of  a  sliore  resenration, 
naturo  trees,   capable  of  bearing  some  seed  ev  ry  year 
arid  an  abundaixe  of  seed  ±u  seed  yearu,   are  in  close 
proximity  to  tLe  ciitover.     Accordlrigly,  the  degree  to 
which  this  seed  supply  Is  effective  In  regenerating 
the  cutover  1j  of  prime  Importance.--    ^   -^ 

Iiany  other  studies  i.ave  been  carried  out  to 
Investigate  slr.ilar  problems.     Wood*^,  foiuid  a  sig- 
nificant seeding  effect  for  5  chains  In  the  windward 
direction,   and  In  the  leeward  direction  for  10  chains, 
from  a  white  pine   seed  souice«     lie  also  noted  tiiat 
naxli  um  seeding  In  following  burns  occurs  after  six  to 
nine  yoars,  with  no  single  year  having  an  outstandinf 


^Z 


proportion  of  seeding  in.     The  Lalce  Jitates  Forest  Ex- 

2 

periment  station   ,    studied  red  pine  seed  tree  operations 


rood,    0.  M.     Whltp  Fine  Good  Tree  Reproduction  3urvcv. 
Amor.   Jour,   xor.,   i*ov,  1932,  cSo-h-^* 

2 
U.S.   Forert  Service,  Lal'e  iitates  Forest  Exjerlnent 

Station.     Effective  3ecdini: /ianro  of  W  Mne. 

Toclinical  *.otc^  -o.   2^c,   19^;-% 

T 


In  the  Superior  Hationnl  Forest,  In  Minnesota  adjacent 
to  Quetico  Pari:.   It  vas  fouiid  ti.at  tJ^e  effect  of  red 
pine  seed  trees  decreased  rapidly  beyond  kC   feet  fro» 
tliO  seed  source.  It  was  also  noted  tiat  seeding  in 
since  cutting  liade  up  only  on©-tliird  of  tLe  reproduc-  ^f 
tion  present,  though  no  indication  is  given  as  to 
what  species  are  included  in  the  one- third.  ''^'^'    ^ 

Rudolf  Gelcer  t  discusses  The  Cllnato  of  the 
Sta^'.d  Jorder  in  his  booh  on  xnlcroclliaatc.  i*e  talies 
for  his  exairlG  coniferous  starids  left  uncut  along-  "^'•' 
side  clear  cuts  in  Kurope.  In  addition  to  nlcro-   •"' 
clinrtic  noderntions  produced  by  the  stand  for  a'  ^'* 
distance  of  one  to  tuo  chains  into  the  cutovcr,  he 
found  that  seed  dispersal,  defined  as  ICC  per  cent*^*'*' 
at  the  edge  of  the  cut  over,  dropped  to  hC   per  cent 
at  a  distal  ce  of  sli^jitly  less  than  two  chains. 

Ko  useful  ii.foruatioii  vas  obtained  on  tiie 
availability  of  seed  in  the  cut-over  areas  on  Bassv/ood' 
Lahe  at  the  time  of  logging.  Tl^e  La^ce  States  Forest 
Experioent  station  has,  however,  published  technical 

notes  on  seed  crop  conditions  in  nortiiern  Miimcsota 

2 

for  the  last  five  years   .     Tliese  data  for  red  and 

•^Geiger,   R.     Iho  ClinptG  I^ear  t:.e  Grou:.d>     Tra-slc^tod  by 
Ii.   S«  Kilroy.     harvard  oiJ.vorsity  Press,  1951. 

2 

U.S.  Forest  Service,   LaI:o  States  For.  Sxperinent  Station. 

Technical  liotes  iios.i     333,  3^9,  370,  393*   ^12.  Pub- 
lished January  1950,    »5l|    '52,    '53,   and   'yf  respec- 
tively. 


^3 
vhlte  plXM  arc  fiapiarlzed  In  Table  7« 


-4^A  t"       «-'^V,  • 


1949       1950       1961       1962        1963 
P***  pine    (per  o«nt  of  full  orop)     2b7'>         76?i       87-50?i     7-25^     7-50?ii 
Whit©  pine   (•        "     ■        «-    ~  "      )       T^         76^         7-2 S^i     7-28^     7-76?^ 

These  data  indicate  roucldy  a  periodicity    of 
tliree  or  four  years  for  both  species  vith  at  least  a 
little   seed  available  every  season.     WoPidJig  back  to 
the  time  of  the  19^3  logging  operation  in  the  Bass\;ood 
Lake  area,   there  rrobably  was  a  seed   year  around  19^6 
or  •^■7,   cUd  another  before  that,  between  19^2  and  'M^. 

J.  -J^       vax'^  ■*'4k^^>>     «v^«rv?      vwBB&«ir*» 

Any  of  the  years  19^2,  '^3,  or  'Mf  would  have  provided 
a  good  seed  distributi  -n  to  the  cut  over,  either  before 
logging  or  very  soon  after.  , 


_.  J    _.-.-..  i 


or:  tli!j  r     *  Investigative  Hetliod 

ilong   *-     ^-  '  -"-"  "  -  '^ • 

It  was  vith  these  probable  seeding  possibilities 

and  the  stand  conditions  already  described  under  tree 

cover  and  vogei-ative  cover,  that  the  roprocluction  on 

the  -iassvood  Lalco  cutovor  becaii.e  cstajlished.     Data  on 

the  tree  reproduction  wore  taken  on  tlio  sanie  quadrats  ^ 

as  those  used  to  sanple  the  vegetation.     The  tally  was 

again  divided  into  throe  zones:     Shpre  Hcsorvation 

proper,   Cut    'A',   and  Cut    '!)•.      Actual  reproduction  was 


a 


tallied  by  snocics  and  ace  clasccs  u  to  IC  years  old. 
For  stems  more  than  IC  years  old,  reproductioi*  vas  ro-  ' 
corded  in  tvo  sizes  of  advance  growth.  Particular 
care  vas  tal:en  with  the  division  of  regeneration  under 
10  years  old  fron  advance  grovtli.  Frequent  cliecks  by 
ring  counts  at  tlie  root  crown  were  nade  of  doubtful 
cases,  especially  in  white  pine,  to  maintain  the  ac- 
curacy of  the  division  into  a  vance  grovtlri,  or  repro- 
duction since  logging, 

Distribution  of  ^umbers  of  Reproduction  Per  Acre    ^ 

The  analysis  of  the  reproduction  data  taken 
on  the  quadrats  follows  a  pattern  siLillar  to  that 
used  for  vegetative  cover  in  the  last  section.  In 
order  to  show  tlie  effects  of  the  shore  rosorvntion 
on  the  pattern  of  reproduction  at  different  points 
along  the  transect,  certain  stmidard  points  were  again 
selected,  and  the  average  nuaber  of  seedlings  present 
were  obtained  for  them.  Tliose  points  ares  tlie  first 
three  quadrats  in  the  shore  reservation,  (closest  to 
the  lalreshore);  the  last  three  quadrats  in  the  shore 
reservation,  (closest  to  the  cutovor);  tiie  first  throe 
quaclrats  in  Cut  'A«;  the  last  three  quadrats  in  Cut  'A'; 
and  the  entire  sanple  of  quadrats  in  Cut  '3'.  Sach 
position  is  represented  by  three  quaurats,  (distributed 
over  a  linear  distance  ofe  one  chain),  in  order  to  obtain 
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a  roliability  of  the  90  quadrat  sample  for  that  part- 
Icxilar  chain  length  ratlier  tlian  a  reliability  of  tiiree 
30  quadrat  sanples.  Cut  'i)*  a^aln  represerts  the  lr>. 
terior  of  the  cutovor,  and  the  average  nucbcr  of  soe^- 
lines  there  is  based  on  the  er.tire  sample  of  23V 
quadrats. 

The  nunber  of  seedlings  per  aero  at  any  of 
these  positions  was  obtained  by  totalling  the  niLibcr 
of  seedlings  :^resent  on  the  three  quadrats,  sumninc 
for  the  30  trar  sects,  and  averaging  for  tiio  90  quadrats 
so  sampled*  This  average  is  t allien  to  be  representative 
of  the  usual  reproduction  condition  on  the  middle 
quadrat.  Only  reproduction  more  than  two  years  of  age 
has  been  taken  into  consideration.  A  summary  of  ti*c 
average  numbers  of  red  pine  and  white  pine  reproduction 
is  presented  in  Table  I. 

These  figures  are  presented  graphically  in 
Figure  6,  page  k?^   where  nuubers  of  seedlings  per  acre 
are  plotted  over  relative  distai.ce  fron  the  lahoshore 
or  cutover  bomidary  in  the  same  manner  thiat  vegetative 
cover  was  plotted  in  Figure  5.  It  may  be  observed  that 
about  tiiree-quarters  of  tlie  white  pine  reproduction  in 
the  shore  reservation  is  under  IC  years  of  age  and  oiio- 
quarter  advance  grovth*  Alnost  the  sane  rolati^  nshlp 
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WUMBKRS  Of  RBPlOPUCTIOg  PKR  ACER 

8hor« 

«•— nratlCK  Cut  *A»  Cut  *B» 

PosltiOB  First         Cast  first       Last  ITT 

along  transact  I  8  plots     Z  plots  I  plots  8  plots  pits 

(luabar  of  ssodliags  par  aora) 

Rod  plno 
Qatior  iO  yaars  170  110  170  190  40 

AdTsnoa  Qroath  SO  10  10  • 

Whita  plno 
Uhrfer  10  yaars  420  400  280  500  260 

AdTanoa  Growth  90  170  60  !•  60 

holds  tlirou^h  both  cuts    *A*  and  »B>»    However,    the 
reproduction  over  10  years  of  age  was  established  before 
the  time  of  the  logcing  10  years  ago*     The  pattern  of 
reproduction  since  logging  appears  to  follov  a  similar 
distribution  along  the  transect.     Tkils  relatioiisliip 
suggests  that  the  white  pine  seed  available  from  the 
shore  reservation  stands  has  had  no  apparent  influei^.ce 
en  the  white  pine  seeding'i;,since  logging.      (As  was  noted 
in  the  stand  table,   section  A,   about  20/»  of  the  trees 
in  the  shore  reservation  10  inches  and  up  in  diai^eter 
wex-e  white  pine,  and  iO^  wore  red  pine.     Hence  it  is 
assumed  that  since  white  pine  usually  bears  nore  seed 
than  red  pine,  then  white  pine  seed  would  be  available 
to  the  cutover  in  nuiub»3rs  si.iilar  to  those  of  red  pine). 
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For  red  rlne,  the  corvos  show  a  slnllar  tliroa' 
to  one  rel;  tloiiship  for  the  rGrrocl''iCtlon  In  tliat  part 

1 

of  the  sl.oro  reservation  roaroct  the  la!:e,  but  shov  a 
sharp  divor2oriC3  fron  this  pattern  on  the  side  f-^clng 
the  cutovcr,  as  veil  as  in  Cut  'A*  and  Cut  •B'.  The 
nuniber  of  red  pine  under  IC  yeai*c  in  Cut  'A^  is  double 
the  number  in  the  shore  recorvatlon,  and  many  times 
the  number  in  the  interior  of  tlie  cutovcr.  This  in- 
dicates that  red  pine  in  the  Bossuood  La!:c  area  will 
seed  in  cut-over  areas  adjacent  to  shore  reservatior^s 
to  a  greater  density  of  reproduction  than  would  perhaps 
develop  in  the  usual  cutover  v^hore  no  shore  resorv- 

ation  is  left.     "     '  ^  "^  J^*'^         ' 

^   — .  —  ,, .-i  r  - 10  tAkcm  in  mitovwp  ooxidltlox^* 

Per  cent  StockiiiG     ._^  . 

a--   V  fQ,g  important  questio:.  is,  liovevur,  vhother  an 
adequate  degree  of  stoching  Is  obtained  through  leaving 
shore  reseivations.  The  average  steeling  in  the  sh*oro 
reservation,  Cut  'A*,  and  Cut  •B',  vas  obtained  by 
averaging  togetl^er  the  stocMn^*  data  from  all  quadrats 
tal:en  in  each  of  these  divir;lons.  If  a  deedling  of  a 
particular  tree  species  occurred  on  a  quadrat,  and  vas 
tvo  years  cf  age  or  nore,  that  quadrat  v.'^s  considered 
stocked  to  the  species,  Tlie  per  corit  stoclcir^  figures 
tlien  are  the  percentages  of  mil-acre  quadrats  found 
stocked  to  certain  species.  Per  cent  stochlng  figures 


for  rod  pinoi  white  pine,   red  or  white  pine,  whit©  or 
black  spruce,  and  balsam  fir  arc  present od  in  Table  9« 
Ave T ages  for  the  shore  reservation  nre  based  on  257 
quadrats,  for  Cut   'A*  on  221  quadrats,   and  for  Cut  'B^ 
on  23^    quadrats.     Average  stocld.ng  in  Uio  coLtrol  area 
is  based  I30  quadrats  ir.  the  shoreline  stands,   and  12C 
quadrats  in  the  interior  stands.     Since  a  90  quadrat 
sanplo  is  too  small  for  coz-putini^  per  cent  stocl'-ing 
in  a  cutover,  ficuroc  could  not  be  obtained  for  tiie 
sane  relative  points  alone  the  transect  as  were  used 
in  Table  £•     On  the  other  hand,  because  of  the  uni- 
fomity  in  the  forest  floor,   the  120  quadrat  sample 
in  tlie  control  area  is  taken  to  be  just  as  reliable 
as  the  200  quadrat  sample  taken  in  cutover  conditions.^ 
The  stocking  percentages  for  red  pine  and  widte 
pine  given  in  Table  9  are  presented  graphically  in 
Figure  7|  page  Jl.     It  may  be  observe     a^^ain  that  in        ^, 
generjil  tltore  has  been  a  sharp  increase  in  the  seeding 
in  to  red  pine  along  a  strip  of  tlie  cutover,  about 
three  chains  vide,  and  bordering  tx  e  shore  roso^vatiou. 
however,  in  this  case  ti.e  nunber  of  red  pine  seodir*g  in 
•llice  logging  arc  bein£:  conpared  to  the  n\anbcr  of  red 
pines  under  10  years  of  age  in  the  control  area.     Tlie 
fact  tiiat  the  latter  curve  follows  tlie  saiae  pattern 
as  that  observed  for  red  pine  adva^xe  growth  seedlings 
on  the  shore  rcscrvatioi    transects  indicates  that,  in 
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tallying,  tiio  dlvisior.  of  the  seedlings  into  reproduc- 
tion since  locglnci  or  advance  grovtl:,  has  been 
reliable. 

r     The  curves  for  white  pine  again  boar  out  the 
fact  that  white  pine  seeding'  in  on  the  cutover  since 
the  logging  operation  is  not  appreciably  different 
fron  the  seeding  in  under  tJie  control  stands  during 
tlie  saiie  period.  Similarly,  the  resemblance  of  tiie 
curve  >jf  or  white  pine  reproduction  under  10  years  of 
age  in  trie  control  area  to  that  of  advance  growth  in 
the  shore  reservation  aroai  Figure  6,  also  indicates 
reliability  of  ti:e  ago  separation  of  tiie  reproduction. 

Fron  Table  9  it  nay  also  be  noted  tiiat  total 
stocldLng  to  eitl  er  red  or  white  pine,  grouping  roec'it 
reproduction  togetlicr  with  advance  growth,  is  3^>  for 
the  shore  reservation,  and  ^0^   for  Cut  'A'.  *Joth 
tl^esG  percentages  are  somewhat  higher  ti.an  the  cor- 
pespondfng  figure,  2^)%^   in  tiie  control  area*  The  per 
cent  3tocld.ng  in  tlie  interior  of  the  cutover,  22;-»,  is 
exactly  the  same  as  the  per  cent  stocking  in  the  in- 
terior of  the  control.  Accordingly,  it  appears  that 
overall  por  cent  stocking  to  pine  has  be«n  very 
sllglitly  Inproveu,  (apparently  mostly  to  red  pine), 
by  seeding  in  fr«a  sliore  reservation  stands. 
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Exanliiation  of  the  stocldng  data  for  white 
Lce,  black  spruce,  and  balsan  fir  revoals  no 
significant  correlation  with  the  different  seeding 
conditions  along  the  transects. 
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D  -  Aesthetics 

Apart  froa  tiie  effects  of  a  shore  reservation 
on  tree  reproduction  and  on  vegetation,  Its  primary 
purpose  is  to  preserve  in  its  natural  stato  the  vild- 
erness  beauty  of  najor  laltes  ond   canoe  routes  in  wood- 
land parks.  It  is  agreed  among  conservationists  that 
coiamercial  clearcutting  to  the  lalteshore  in  these 
areas  leaves  an  unnatural  and  uiKiesirable  scar  on  the 
landscape.  It  is  clalned  by  woods  operators  on  the 
other  hand,  that  shore  reservations  suffer  so  severely 
from  accelerated  depreciation,  sucli  as  wlndtlirow  and 
natural  stand  mortality,  that  the  reservation  is  cither 
a  total  loss,  or  at  least  a  broken  remnant,  lonf  before 
the  new  stand  has  hoolod  the  scar.   It  is  suggested 
tj.at  to  leave  such  wastage  of  broliei^  and  fallen  timber 
is  both  a  poor  nanagouent  practice,  and  an  ir^ult  to 
the  tourist. 

As  migiit  be  exrectcci,  there  is  sono  justification 
for  both  points  of  view.  Photographic  prints  1  and  2 
illustrate  :.ow  successful  the  shore  reservation  caz*  be 
in  concealing  a  cutovor.  In  certain  places  it  is  diff- 
icult to  discern  without  walking  a  short  distance  into 
tlie  stands,  wh^ether  or  not  cutting  has  tal:en  place 
behind  the  shore  reservation.  Year-roui^  residents  of 
the  Basswood  La!:o  area  for  the  past  five  or  six  years 
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did  not  1310V  tliat  cutting  had  talien  place  on  liorvay 
Point,  Figure  2.  This  fact  is  a  stril-J.ng  exanple  of 
the  virtually  complete  concealnent  of  logging  opera- 
tions through  the  reservation  of  stands  along  the 
shoreline. 

Print  3  illustrates  three  cleared  areas  on 
the  vest  side  of  Canadian  Point,  iigure  2,  that  wore 
used  as  log  rollvays  to  the  lal:e.  These  rollvays  and 
the  site  of  the  general  canp  vlilch  was  located  furti^er 
north  along  the  sar.e  shoro,  (no  illustration),  were 
both  cut  to  tlie  edge  of  the  lake,  and  are  the  only 
places  along  the  west  shore  of  Canadian  Point  where 
signs  of  the  logging  operation  carried  out  beyond  ti*e 
shore  reservation  are  clearly  evident  fron  the  lake. 

TliG  shore  reservations  in  the  x.orway  Point  area 
were  favoured  in  that  ik)  part  of  tiieo  was  unduly  ex- 
posed to  excessive  daiiage  f  roti  wind.  Other  areas  less 
favoured  were  severely  dairaged  In  a  few  places,  as  was 
pointed  out  in  section  A.  Print  *f  illustrates  such 
damage  in  the  viciiiity  of  transect  5,  Figure  2,  on  tiie 
oast  side  of  Canadian  Point.  Print  11  also  illustrates 
a  similarly  vind-danaged  area  in  the  vicinity  of  trans- 
ect 7,  but  viewed  firon  just  inside  the  cutover.  Tlie 
stands  on  botli  those  areas  appear  to  be  uorely  tlilnned. 
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The  extremo  waste  in  these  tvo  pi  rices  is  not  readily 
apparenti  since  tl.e  wind-thrown  tinbor  was  salva^^cd 
from  Basswood  Lalie  the  year  after  logginr:  had  been 
conpleted. 

The  severity  of  wind  danace  may  be  observed  in 
Print  5,  talcen  along  transect  15  in  tl^o  Sunday  .3ay 
area.  Part  of  the  danage  there  has  obviously  to  be 
attributed  to  the  poor  quality  of  the  trees  tliemselves. 
heart  rot  and  slial':e  is  often  an  important  factor  con- 
tributing to  wind  danage. 

In  local  areas  wliere  spring;  run-off  tends  to 
settle  in  a  moderately  deep  sandy  loan,  trees  are  often 
winclthrown.  Print  C,  also  fror..  tl.e  biii^uaj  Bay  area, 
illustrates  this.  Wii.cl-tlirou  of  tliis  t^pe,  fron  vater- 
locc©^  soil,  has  accounted  for  nore  tlian  half  the  wind 
damage  recordoc:  in  the  area,  including  that  illustrated 
in  Prints  k  and  11.  A  uajor  part  of  the  reoaining  wind 
damage  consists  of  hollow  and  rotten  stens  that  Lave 
blown  down. 

In  many  areas  the  soil  is  liot  deep  eiiough  to  permit 
¥«ter-logging.  Print  7  illustrates  this  not  unusual  soil 
condition.  Wind  danage  is  uiicdfbon  on  tills  soil,  often 
because  the  stens  arc  shorter  ti^an  those  on  deep  moist  soils. 

The  transition  fron  an  almost  clear  forest  floor 
under  the  shore  reservation  to  a  heavy  vegetative  cover 
in  the  cutover,  is  illustrated  in  Print  C.  Though  the 
transition  is  not  always  as  sl^arp  as  is  shown  here,  it 
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may  be  assiMid  that  tl^o  JxTluciiccs  of  the  cutovcr  do 
not  extend  very  far  Into  the  shore  reservation.     Slash 
from  the  lozc^^Z  operation  of  IC  years  ago  is  seen  in 
the  foregpouiid,  veil  bad:  fron  the  edc©  of  the  lake. 

Prints  9  to  1^  illustrate  the  sixore  reservation 
as  viewed  from  tlie  cutover,  and  the  reproduction  ass- 
ociated with  that  area  of  the  cutover  bordering  the 
shore  reservation.     Print  9  shcvs  a  shore  roGorvation 
open  to  the  vest,   but  veil  preserved  because  it  is  on 
a  veil-drained  upland  site.     A  stand  of  younc  white 
pine  in  the  foreground  is  developing  from  advance  grovtli 
reproduction.     Print  10  illustrates  a  sinilar  condition 
in  a  control  area  vLere  no  cutting  had  talic-   rlace.     It 
vas  observed  that  reproduction  is  cocaaon  in  a  great 
many  uncut  stands* 

As  vas  pointed  out  earler,  wind  dai-iage  in  tiie 
vicinity  of  trai.sect  7>   illustrated  in  Print  11,  has 
been  severe.     The  lov-lying  ground  in  the  foreground 
of  this  illustration  vas  once  nearly  covered  with 
standing  pine.     Alnost  all  of  it  has  since  been  wind- 
throw..     Tliese  trees  vere  quite  tall,  and  were  rooted 
in  a  loose  silt-loam,  which  periodically  tended  to 
becone  excessively  vet.     In  addition,  this  stai^  vas 
located  in  a  gullcy  extending  southvcst  fron  the  shore 
reservation  to  a  wider  valley.     The  hills  on  each  dlde 
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V^T^.^*  4 
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Print  11 


r 


i    i 


I  ^• 


Print  12 


of  the  gulley  are  30  located  tliat  soutlii/Gst  vliids 
are  funnolod  out  of  tlie  cutover,  througli  tlie  shore 
renorvation,  (bloving  it  dovn),  aiid  onto  tl;e  lalvc, 
Tl.is  funnelling  effoct  is  a  seriou*3  threat  to  the 
shore  reservation  wherever  it  occurs. 

Print  12,  in  tlie  viciidty  of  transect  9, 
illustrates  a  tall  stand  of  white  pine  in  the  lee 
of  a  hill.  It  is  undanaged  by  wind.  The  proxinity 
of  the  laire  nay  be  observed  on  the  left  just  above 
the  hazel  leaves.  Uote  that  tlie  liazel  and  birch  have 
developed  in  the  protected  site,  while  higher,  Dore 
exposed  sites  in  the  foreground  are  open  grass.  These 
sites  appear  to  be  still  receptive  to  pine  reproduction. 

The  only  area  where  a  nunber  of  trees  are  dyi^.^ 
fron  unknown  causes,  possibly  exposure,  is  illustrated 
in  Print  13 .  The  sane  print  is  also  the  only  illustr- 
atioi.  obtained  of  the  increase  in  stocldLng  to  red  pine 
reproduction,  foreground,  associated  with  tiiat  strip  of 
the  cutover  closest  to  the  shore  reservation,  discussed 
in  the  last  section.  Excellent  vlilte  spruce  reproduction, 
(not  illustrated),  may  also  be  observed  in  this  vicinity. 

An  illustration  of  good  wliitc  pine  repro- 
duction, nuch  of  it  advance  growth,  is  given  in  Print 
Ik.     Print  15|  on  the  otl^er  hand,  tal^en  in  the  interior 
of  the  cut-over  stands,  illustrates  tl^at  good  white  pine 
reproduction  is  not  iiec.  sarily  associated  with  the  shore 


Dw<.-«  '^i 


6$ 


r.  ■  > 


Print  13 


..*..>i 


I-    > 


Print  IW 


66 

reservation.  In  Tact,  it  vcs  observed  that  L'ood  vl.ito 
pine  reproduction  is  norc  closely  associated  with  local 
areas  vliero  tlie  basal  area  of  tlie  previous  stand  was 
particularly  high. 

Print  16  illustrates  the  more  or  less  usual  con- 
dition of  the  cut  over  away  from  the  influx  -^e  of  the 
shore  reservation.  Hazel,  birch,  and  balsan  fir,  vltli 
frequent  white  pines,  nalce  up  most  of  the  cover  In  the 
hicli  bush  layer.  Red  pines  are  very  infrequent.  Both 
balsan  fir  coid  white  pine  are  dying  fros  shoestring  rot, 
An.illaria  mellea  (Valil.)  ^el.,  or  nouse  diBiage  at  the 
root  crown,  bot>i  of  which  wore  observed  frequently. 
Print  17  illustrates  a  south  ejq^osure  of  ti.e  cutover 
on  whicii  brusii  and  c round  cover  are  botii  restricted, 
red  pines  are  very  unusual,  and  white  pines  have  not 
readily  responded  to  release. 

Red  pine  reproduction  was  observed  to  be  heaviest 
whore  the  available  seed  fell  on  socie  disturbance  of  the 
forest  litter  and  soil  material.  Print  IC  illustrates 
tlie  red  pine  reproduction  establislied  on  a  lo^-  rollway 
surrounded  by  a  shore  roservatilon.  Since  nost  of  the 
railways  had  boon  leveled  off  mechanically,  nlneral  soil 
was  exposed  at  tlie  tine  of  the  logcl^^C  operation  and  during 
subsequent  seeding  in.  Younc  stands  such  as  these,  app- 
arently made  possible  solely  by  tlie  presence  of  shore 
reservations  aiid  seed  available  frou  thou,  will  conceal 
scars  along  the  shoreline  of  Bassvood  Lahe  within  a  few 
years • 
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III  -  coi.cL'oSias 


A»  a  resiilt  of  the  observations  and  investlc- 
atioiiS  prcsoixted  Lere,  ti;o  foliovln^  cpnciasioea  laay 

bo  drawn I 

ic-^   &J.orit    "tii*  earn  .       ■;•.«   u'.a>    ?     'r-jr"-.      ">;., 

1/       that  for  red  and  w:^lte  pine  stands,  120  to  200  years 
oicl  axid  alroad^'  sl:Ovin(;  a  negative  :-et  incronont,  tliere 
is  no  creator  mortality  of  trees  frou  causes  other  tlian 
vindthroir,  In  the  shore  resorvatlons  than  in  tlio  control 
areas  vhere  fjd  cutting  Las  talien  nlaco. 

2/       that  wind  danage  is  about  four  tines  as  c^cat  in  the 
slioro  reservations  as  in  the  control,   but  daca^e  durinf 
the  l^year  period  since  logging  is  still  less  than  20 
per  cent  of  the  shore  rosorvatioii  sta  d  basal  area.     liat- 
ural  wind  damage  in  control  stands  is  about  five  per  cei.t 
of  the  stand  basal  arc?,  durln^^  the  sane  IC  years.         ' 

^       that  wind  dana^e  is  extrer.iely  local  ir.  occurrence. 
T^irco-f  purthc  of  all  the  wind  da^iagc  encoui.terod  is  on 
only  five  of  tlie  30  shore  reservation  sanplec.     Even  at 
the  tiine  of  locsiJ^Cj   blowtiown  would  have  socr.ed  nost 
probable  in  these  five  places.     If  they  had  boon  cut 
«aons  with  tho  rest  of  tl.e  cutovcr,   it  appearr,  that  the 
real  wastage  resulting  directly  fron  the  practice  of 
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leaving  shore  reservations  would  have  been  alnost 
oliEiinc«tod. 

\^^.     that  there  has  been  no  iiaprovenent  in  groirth  rate 
of  ti:c  trees  aloi.^  the  edge  of  the  shore  rosonration| 
except  small  spruce  and  balsans. 


c  ^  r. .-    r  • "  ■    .  •■  ■«  ■'  * 


S/       that  devolopnent  of  brush  species  is  sorncvhat  re- 
stricted by  the  si^ore  reservations  in  a  strip  of  cutover 
two  or  three  cinains  vide,  running  alongside  the  shore 
reservation,  A  proportionate  increase  in  ground  layer 
vegetative  cover  may  be  observed  for  ti.is  area* 

^       that  the  shore  reservation,  aixl  aiiy  seed  available 
fron  it  has  had  m   tppUMBt  effect  on  the  pattern  of 


^ ,.  'J..- 


vhite  pine  reproduction  since  logci^S* 

ff 

2/       tiiat  tiiO  ai^ore  reservatioii|  %xm1  seed  available  from 
it,  lias  aided  ve.y  significantly  in  seedinc  in  to  rod 
I^IQM  a  strip  of  cutovor  t\:o  or  tliree  diaans  vide,   ad- 
jacent to  t:  e  shore  reservation. 

h/       that  overall  stodtf^  to  red  or  vhite  piiie  in  tiio 
shore  reservation  -  3^  per  cent  -  is  only  a  slight  iia- 
proveuent  over  the  latrual  stoddLng  in  f  the  control  a.:. ^ 
shoreline  stai-uis.    al  ^ai^  . 
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2/       that  coEmerclal  cloar-cutting  of  pine  alonj  laI:os 
call  be  completoly  concealed,  vhen  conditions  are  fav- 
ourable,  by  tlie  reservation  of  skorolino  stands  of  pino 
along  tlie  la]:o« 

12/     tliat  by  careful  exaiiination  of  logslnc  operations 
where  shoreline  reservations  have  been  loft,  and  have 
bloim  doun,    It  is  possible  to  becone  faniliar  vlth  the 
site  conditions  conducive  to  local  places  of  failure. 
Such  areas  should  liave  been  rarlied  out  to  be  cut  ri^ht 
to  the  lalieshorc.     The  lo£L:i--o  scar  will  be  open  to  view 
from  the  lal:e  whether  by  cutting  or  by  subsequent  vind- 
throv.      In  general,   it  appears  tliat  places  of  failure  arc 
rssociatGcI  witlix     a)  wind  diannels  runnin;;  botveen  moder- 
ate hills  out  of  the  cutover  onto  tlie  lake  in  the  direct- 
ion of  the  provailin    wind;  b)   any  pocliets  of  deep  till 
where  spring  or  fall  moisture  excess  could  accunulate 
ard  dissipate  tiie  strengtli  of  tie  rooting  load;   c)  local 
areas  wl^ere  trunk  rot  has  developed  in  a  i^ajor  proportion 
of  tho  trcGS  of  the  stared. 

11/       that  the  -ractice  of  leaving  shore  reservations 
Loops  locc^nQ  slash  veil  back  fron  tl.e  edco  of  tiie  lalie, 
and  leaves  a  neater  shoreline  in  keepir^g  with  the  nain- 
torance  of  a  natural  park. 
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12/   and  further,  that  the  practice  of  leaving  shop« 
reservations  onsuros  a  good  supply  of  seed  available 
to  the  Siiorelino  areas  to  regenerate  loscirii:  roads, 
log  rollways,  and  natural  openings  i.-  ti.e  si.ore 
reservations  the'^selvos,  dev  lops  a  closed  cover 
after  logci^Gi  and  maintains  it. 
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IV  •  APPEimiCHI 

,  Appondix  I 

DI^  ^  Dbli>ob  Coi^TMBT^^^ 
Since  tlie  recorcl  of  trees  cut  in  the  cut  over 
areas  was  nado  fron  dianoter  liiside  barl:  neasureuonts , 
these  data  had  to  be  convortcd  Into  D'ah-ob  neasurGnr.ts 
before  basal  areas  could  bo  coL:puted«     Tliis  was  neces- 
sary in  order  that  tl  o  data  be  conparablo  to  the  basal 
areas  computed  for  the  sliore  reservation,  and  control 
area»     Wlilte  pine  stem  analysis  data  fron  Pa'  esLey,  1921, 
were  v.sod  for  tlie  conversion,     liO  red  pine  data  verc 
available.     The  DID  measureiients  of  the  Palcosley  data 
wore  grouped  aiid  avoiaged,  and  plotted  ove_  Uie  Dbh-ob 
averages  for  the  saiie  groups,     A  curve  was  drawn,  and  a 
Dbli-ob  neasurerient  was  read  off  for  eadi  stunp  DIB  class, 
These  measurements  are  tabulated  in  the  follovin^;  table. 
,  Stuiap  Dbi.-ob 

DIB  (frgp  cvrvQ) 

9  £.6 

10  9.0 

11  10.7 

12  11.7 

13  12.7 

ik  13.7 

15  1^.7 

16  15.6 

17  16.6 

ic  17.6 

19  18.6 

2C  19.5 

21  20.5 

22  21.5 

23  22.5 
2^  23.5 
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BH 


OrotrthnbS 


Third  66  fe«t 


Last        Pr«T. 
10  yrm.     10  yrt.a 


Dbh 


at 

BH 


Orowth  Dbh' 


La«t         Pr«T. 
10  yrt.      10  yrs.t 


I  Lait  chain  to  cutorar 
t  Aga  Growth  Dbh" 
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Dbh 


A«a 

at 

BH 


Last       PreT. 
10  yrg.  10  yra, 


Shora  Rasarration  Tranaaeta  -  A,  B,   C,  •n^  V 


Rad  pina 

9.0       125 

A     9.0      163 

8.8       148 

13.6       181 


0.15 
0.26 
0.16 
0.20 


0.10 
0.20 
0.10 
0.16 


15.0 

16.1 

9.2 


180 
182 

177 


0.78 
0.60 
1.00 


0.50 
0.55 
0.26 


16.6 
16.0 
15.6 


194 
188 
176 


0.16 
0.10 
0.20 


TsTI     Til     Oo        oTSS       i2T5     HT 


w.  ■ 


7.1 

11*5 

8.6 

9.5 

il.O 

11.5 


121 
117 
116 
168 
167 
165 


0.10 
0.16 
0.50 
0.20 
0.20 
0.26 


0.40 
0.96 
0.60 
0.20 
0.20 
0.10 

"5755" 

0.50 


L.«C 


15.5 
18.5 


177 
185 


0.30 
0.30 
0.30 


0726 
0.20 
0.26 


15.6 


187 

178 


0.50 
0.20 


0.16 
0.10 
0.16 


0.15 
0.15 


TU7 
12.0 
10.1 
12.5 
12.4 
12.0 


171 
178 
168 
176 

177 


"STTT 

0.25 
0.26 
0.30 
0.50 
0.40 


757rr 

0.15 
0.15 
0.10 
0.26 
0.10 


8.5 

14.0 

11.9 

9.0 


vrr 


177 
167 


■or 

0.75 
0.17 
0.50 
0.05 


14.9 


0.60 


i>ao 

0.50 
0.15 
0.26 
0.10 


Tor 

114 


9.0 
15.5 
15.6 


125 
128 


0.25 
0.26 
0.25 


0^20 
0.20 
0.26 


&ai 


160^      i.n 


11.0 
10.5 
12.6 
10.8 
9.5 
10.4 
10.8 


119 
119 
128 
129 
120 
127 
125 


0.45 
0.26 
0.40 
0.50 
0.50 
0.76 
0.20 


0.40 
0.26 
0.20 
0.16 
0.26 
0.65 
0.26 


Total 

B 
ATaraga 


1915 

14 

137 


2204 

15 

170 


2309 

16 

164 


Control  Ik^ansaet  B 


Rad  pina 

17.i      \ho 

1.10 

0.90 

16. 

.0 

188 

0. 

,60 

0.60 

11.6 

186 

0.60 

0.60 

17. 

»0 

187 

0. 

.40 

0.40 

18.0 

a> 

0.56 

0.50 

' 

_ 

14.1 
16.7 

196 

0.55 
0.50 

0.40 
0.56 

t 
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.'1 

14.2 
10.7 
14.6 
16.7 
16.5 
8.5 
16.5 

174 
181 

192 
180 
178 
179 

0.50 
0.20 
0.40 
0.56 
0.60 
0.20 
0.20 

0.50 
0.50 
0.40 
0.25 
0.50 
0.25 
0.16 

aI 

17.0 
12.0 

171 

0.40 
0.65 

0.50 
0.36 

Total         180 

1.10 

0.90 

576 

1. 

00 

0.90 

1655 

5.20 

4.76 

■                  1 

1 

1 

2 

2 

2 

9 

15 

IS 

Average      180 

1.10 

0.90 
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0, 

50 

0.45 
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0.40 

0.27 
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Appendix  XI  (eoct. ) 
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D  Agf              Growth  Pbh"     i              AjT 

■  «%             Uit         PrSr.   I                 at 

•  Pb^     BH  10  yru»     10  yrat     Pbh       BH 

•  ol 

t  -*j        8hor«  Reserration  Tr«n««ett  -  A,  B,   C,  and  P 


Qrowth  Pbh* 
PreT, 


Latt  chain  to  outOTar 


10  yra.     10  yri.t 


at 


Qrowth  Bbh' 


Pbh 


Last         PreT« 
5H     10  yr«>     10  yri, 


Whibo  piaa 
10.2     142 


f     i 
0.36 
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20.0     123  riS" 

17.5     125  0.8O 


0,35 
0.80 


22.1 
12.5 
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0.40 


2.20 
0.45 
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4 
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4.60 

5 
0.92 


4.90 

5 
0.98 


6.3 

8.0 
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117 


0.10 
0.35 
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0.10 


356       0.60  0.40 
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2 
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0.13 

Whito  co<^mr 

6«1       .  0.46  0.40 
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5.2  -  0.3O  0.85 
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"5735       STT 
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Total         150'*'      1.71  1.80 

I  15  6 

Averaga     150^      0.34  0.36 


150^    2.40  2.20 

2  4  4 

75'»-     0.60  0.65 


Baltaa  fir  md    Whito  apriioa 

7j  2.6         58       0.35  0.36  4.0         18         2.20         0.80 

3.3  65       0.30  0.30  8.5       114  1.50  0.40 
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3.5 

24 
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Total 
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0.76 

0.65 
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1.85 

0.95 
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9.65 
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